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Scheme S2. Synthetic routes to the polymers. General: The synthesized compounds were characterized with 1 H NMR spectra obtained using a Bruker DPX-300 NMR Spectrometer. UV-visible analysis was performed with a Lambda 20 (Perkin Elmer) diode array spectrophotometer. The number-and weight-average molecular weights of the polymers were determined by gel permeation chromatography (GPC; Viscotek) equipped with TDA 302 detector and PL-gel (Varian) column, using chloroform as the eluent and polystyrene as the standard. Thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC) were performed under a nitrogen atmosphere at a heating rate of 10 o C/min with a Dupont 9900 analyzer.
Materials: 2-Bromo-3-hexylthiophene, dithiooxamide, phenol, N-bromosuccinimide (NBS), dimethylformamide (DMF), tricyclohexyl phosphine, and toluene (99.8%, anhydrous) were purchased from Aldrich. Palladium (II) acetate was purchased from Strem Chemicals Co.. All chemicals were used without further purification. The monomer 2,7-bis(4',4',5',5'-tetramethyl-1',3',2'-dioxaborolan-2'-yl)-N-9"-hepta-decanylcarbazole was prepared according to reported procedures. 1 3-Hexylthiophene-2-carboxaldehyde (2). 2-Bromo-3-hexylthiophene (5.0 g, 20 mmol) and a catalytic amount of iodine were added to a dry THF (50 mL) suspension of Mg turnings (0.62 g, 26 mmol) under an argon atmosphere. The mixture was allowed to stir vigorously and was heated to reflux for 5 hrs and then the solution was cannulated to a dried flask.
Anhydrous DMF (3 mL) was added dropwise to this solution at room temperature, and the mixture was allowed to stir overnight. The reaction was quenched with 200 mL of 5% HCl, and THF was removed on a rotary evaporator. The mixture was extracted with ether. The organic layer was dried with anhydrous MgSO 4 and then concentrated under reduced pressure.
The crude product was purified by column chromatography with hexane/ethyl acetate (20:1) 
2,5-Bis(5-bromo-3-hexylthiophene-2-yl)-thiazolo[5,4-d]thiazole (4)
.
Fabrication of the organic thin film transistors (OTFTs):
OTFT devices were fabricated in a bottom-contact geometry (channel length = 6 μm, width = 120 μm). The source and drain contacts consisted of gold (100 nm), and the dielectric was silicon oxide (SiO 2 ) with a thickness of 300 nm. The SiO 2 surface was cleaned, dried, and pretreated with a solution of 1.0 mM octyltrichlorosilane (OTS-8) in toluene at room temperature for 2 h under nitrogen to produce apolar and smooth surfaces onto which the polymers could be spin-coated. The polymers were dissolved to a concentration of 0.5 wt-% in chlorobenzene. Films of the organic semiconductors were spin-coated at 1500 rpm for 50 s to a thickness of 50 nm, followed by an annealing process. All device fabrication procedures and measurements were carried out in air at room temperature. Solar cell efficiencies were characterized under simulated 100 mW/cm 2 AM 1.5G irradiation from a Xe arc lamp with an AM 1.5 global filter. Simulator irradiance was characterized using a calibrated spectrometer, and the illumination intensity was set using an NRELcertified silicon diode with an integrated KG1 optical filter: short-circuit currents were found to be within 11% of the values calculated using the integrated external quantum efficiency (EQE) spectra and the solar spectrum. The EQE was measured by underfilling the device area using a reflective microscope objective to focus the light output from a 100 W halogen lamp outfitted with a monochromator and optical chopper; the photocurrent was measured using a lock-in amplifier, and the absolute photon flux was determined using a calibrated silicon photodiode. All device fabrication procedures and measurements were carried out in air at room temperature.
Fabrication of the polymer solar cells (PSCs
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Weight ( Figure S2 . DSC spectra (a), TGA traces (b), and GPC curves (c) of the polymers.
Computational methodology: the charge-density isosurface of model compounds.
To obtain further information about ICT electronic structure of the polymers, densityfunctional theory (DFT) calculation for the model compound were carried out using the DMol 3. Figure S3 reproduces the calculated molecular orbitals of model compounds. 
Electrochemical Properties.
To investigate the redox behavior of the copolymers and determine the energy levels of their highest occupied molecular orbitals (HOMO) and lowest unoccupied molecular orbitals (LUMO), the electrochemical properties of the polymers were investigated by using cyclic voltammetry (CV). A copolymer-coated platinum electrode was used as the working electrode, a platinum wire was used as the counter electrode, and an Ag/AgNO 3 (0.10 M) electrode was used as the reference electrode. 
